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Our Vision for Nuclear Energy:

ÅSecureðProviding diversification of supply

ÅAffordableðKeeping energy costs competitive

ÅCleanðDelivering a major non-emitting source

The challenge for all countries is to put in 
motion a transition to a more secure, lower-
carbon energy system, without undermining 
economic and social development.ò

World Energy Outlook 2007  (OECD/IEA)

http://www.worldenergyoutlook.org/2007.asp
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The Problem of Climate Change
Å Global greenhouse gas (GHG) emissions have grown since 

pre-industrial times, increasing 70% between 1970 and 2004

Å With current climate change mitigation policies and practices, 

global GHG emissions will continue to grow

Å The Earth is about to undergo long lasting changes in its 

climate, seas and land cover, including

ï Temperature

ï Precipitation

ï Sea level

ï Ocean circulation

ï Ice/snow cover

ï Storm frequency

ï Storm intensity

ï Desertification

Global Warming (deg C) by 2100 (IPCC prediction)

http://www.grida.no/climate/ipcc_tar/http://www.grida.no/climate/ipcc_tar/

http://www.grida.no/climate/ipcc_tar/
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Å Carbon emissions need to be brought to a sustainable balance

Å Nuclear energy can be part of the future, sustainable sources

Å Contributing a ónuclear wedgeô would require tripling the number of 

nuclear plants worldwide, to about 1000 plants, for example

Å Nuclear energy systems must continue their advances in order to 

unlock a potential on this scale

The Challenge for Nuclear Energy

Holding CO2 Emissions constant 

defines a ótriangleô, or reduction goal 

Achieving the goal would require 8 contributions 

of about 1 Gt/y in CO2 emissions each, through 

policy initiatives and/or technology deployment

http://www.princeton.edu/~cmi/

8 wedges

1 wedge
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Generations of Nuclear Energy

Early Prototypes

Generation I

- Shippingport

- Dresden

- Magnox

1950 1960 1970 1980 1990 2000 2010 2020 2030

Gen I Gen II Gen III Gen III+ Gen IV

Commercial Power

Generation II

- PWRs

- BWRs

- CANDU

Advanced LWRs

Generation III

- CANDU 6 

- System 80+

- AP600 

Generation III+

Evolutionary Designs

- ABWR

- ACR1000

- AP1000

- APWR

- EPR

- ESBWR

- Safe

- Sustainable

- Economical

- Proliferation 
Resistant and 
Physically 
Secure

Generation IV

Revolutionary

Designs

http://www.gen-4.org/Technology/evolution.htm
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Generation IV Goals
Sustainability

1. Generate energy sustainably, and promote long-term availability of nuclear fuel

2. Minimize nuclear waste and reduce the long term stewardship burden

Safety & Reliability

3. Excel in safety and reliability

4. Have a very low likelihood and degree of reactor core damage

5. Eliminate the need for offsite emergency response

Economics

6. Have a life cycle cost advantage over other energy sources

7. Have a level of financial risk comparable to other energy projects 

Proliferation Resistance & Physical Protection

8. Be a very unattractive route for diversion or theft of weapons-usable materials, 

and provide increased physical protection against acts of terrorism

GIF-019-00 Technology Goals.pdf
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Creation of the International Forum

Å Started in Jan 2000 by nine countries and established Jul 2001

Å Agreed that nuclear energy is needed to meet future needs

Å Defined four goal areas to advance nuclear energy into its next, 

ófourthô generation:

ï Sustainability

ï Safety & reliability

ï Economics

ï Proliferation resistance and physical protection

Å Will collaborate to make óGeneration IVô systems deployable in 

large numbers by 2030, or earlier

http://www.gen-4.org/GIF/About/origins.htm
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Generation IV International Forum
Chartered in July 2001

Å Set out Vision, Goals and Objectives 

Å Nine charter members

Å Created a virtual organization

ï Government leaders in a Policy Group

ï Technical advisors in an Experts Group

Å Makes decisions by consensus

Å Members bear their own costs, and participate 

in the systems and R&D that they choose

Å GIF works with other organizations, especially 

IAEA and OECD/NEA to draw expertise

Å Shares information openly where possible

http://www.gen-4.org/PDFs/GIFcharter.pdf

Founding Members now joined by:

ÅSwitzerland (2002), Euratom (2003), China and Russia (2006)
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The Technology Roadmap

ÅTwo-year effort by 100 international experts 
finding the most promising nuclear systems

ÅSix systems were selected:

ïGas-Cooled Fast Reactor (GFR)  

ïLead-Cooled Fast Reactor (LFR) 

ïMolten Salt Reactor (MSR) 

ïSodium-Cooled Fast Reactor (SFR)

ïSupercritical-Water Reactor (SCWR)

ïVery-High-Temperature Reactor (VHTR) 

ÅTimelines and research needs were developed 
for the needed technology

http://www.gen-4.org/Technology/roadmap.htm


